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which so much stress has been laid. It shows that a meningitis may be fatal without any of the conventional signs present. 'When seen, the wound appeared to be perfectly healthy. There was no sign of suppuration or any necrotic area.
DR. KERRISON said that Dr. Hays' case suggested an interesting question not covered in his report, namely, the probable pathway of infection to the meninges. As the report was given, labyrinthine symptoms were noted only late in the disease, but since the labyrinth is a very common path of infection to the meninges, one wondered whether early symptoms of vestibular irritation had not been overlooked.
DR. DANZIGER asked if a section of the brain had been made to see if possibly there was a cerebellar abscess. That question should be eliminated before one could decide whether the child had a meningitis first and a labyrinthitis afterward. In case of a cerebellar abscess there may be some symptoms of meningitis first, and then a nystagmus of the same type.
DR. I-IELLER said that the blood count was very important with children. It is generally considered that when there is a high leucocyte and polymorphonuclear count that the patient is very ill, but a child with a high blood count has a better chance of getting well, for it shows that the body is throwing out its army of defense. Similarly, a child with an abnormal temperature has a better chance than one with a subnormal, showing greater resistance.
DR. R\E asked if any attempt was made to try the caloric tests. etc.
DR. ALFRED KAIIl'< said a very important point in the diagnosis between sinus thrombosis and pure septic meningitis is that in the latter case the fever will often rise high in a short period after operation. even as short a period as twelve hours; whereas in sinus thrombosis the length of time after the operation in which the temperature goes up is somewhat greater. He referred to a case he had recently. Another point is that in pure septic meningitis the temperature does not drop anel then run up very high. as in sinus thrombosis. The intervals between rise and fall are shorter in meningitis. It seemed to him important as to whether a blood culture had heen made: if blood culture had been made early after operation and showed streptococcus capsulatus, that would indicate circulatory infection through the venous system, possibly through the sinus; whereas in meningitis the streptococcus would probably not be found in the blood so early. In a case of labyrinth disease the probability is that the cochlea also would be involved, and that there would be deafness on that side.
DR. HAYS said that it must be remembered that the child was only eight months old, and that no caloric or hearing test could be applied, especially as it was almost stuporous at the time of operation. He concluded that it was labyrinthitis, for the child showed a nystagmus which seemed characteristic. The sinus was exposed at the time of operation, and it was reasonable to suppose that there was some infection through the labyrinth. As Dr. Kerrison had said, it was possible through that route. Although no autopsy was allowed, a portion of the petrous bone was removed, and there was nõ ign of infection through the dura, or any suggestion of l11eningitis.
He had tried to emphasize two or three points. It is unusual to have a child come in with a temperature of 101°or 102°, with no signs of ear trouble excepting a slight redness behind the mastoid; and on incision behind the mastoid, to find the bone apparently normal, and then going deeper, to find destruction of the bone. If we could not ascertain whether the drum was bulging, one would hesitate to do a mastoid, and yet we see how important it is to go into 'the mastoid as soon as we find any suggestions therefor-even symptoms that may not point clearly. A lesion like this makes us inclined to be radical.
Dr. Bryant's points about not having any meningeal symptoms were very interestng. This child had no reflex symptoms, absolutely nothing to point to mening-itis; it \vas simply a routine procedure, to do a lumbar puncture. and the fluid was found. What was found was a very 111111Sual condition. and the case should teach us to be very chary about makinga prognosis on blood counts. A bloocl culture was impossible in a child of this age. After the petrous portion was removed the sinus was inspected and found not to be involved. DISCUSSION.
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DR. DANZIGER said that he did not understand why Dr. Heller claimed this as a case of primary thrombosis, as he had shown that there was bleeding from above and below, which does not exclude a thrombosis, as there remains the possibility of parietal thrombosis. Second, it shows a very interesting point. The doctor found that after the operation the child lost its hearing completely, and at the same time gave symptoms of vestibular irritation before the operation; though he did not even do a radical operation, but simply removed the diseased tissue, the child got over the labyrinthitis very well, whereas all know that in cases of diffuse labyrinthitis the percentage of deafness after operation is very large. That shows that we should not go into every acutely inflamed labyrinth. It would be interesting to know how much hearing this child had before operation, and also to know whether it was an acute condition in the labyrinth or a slowly progressive atrophy, as we find it in chronic cases.
DR. HELLER, in response to an inquiry from Dr. Hays as to whether a blood culture was positive, replied that the culture was negative, and the pus also did not show any cocci, except in one instance. when a few streptococci were found.
DR. BRYANT said that in most instances the jugular bulb is very near the middle ear-either at its inferior posterior or inner walls, and the venous connection between the jugular bulb and the mucosa of the middle ear is made very close indeed by the vence breves. It would be very easy to imagine a thrombosis starting in the veins of the mucous membrane and extending through into the jugular bulb, thus forming a thrombosis of the bulb. This thrombotic extension probably occurs oftener than we realize. The question as to why a primary thrombosis of the jugular bulb is not more common, is a question of drainage. The cavum tympani is more readily cIrained than the mastoid antrum or cells. For this reason the thrombotic extensions more frequently occur from the antrum and mastoid cells into the descending part of the sigmoid sinus than they do from the mucous lining of the cavum mto the jugular bulb.
DR. HAYS said that it would seem from the history of the case that it could hardly be called a case of jugular thrombosis. One would think that there might possibly have been a thrombosis along the wall, or possibly no thrombosis at all. If elimination of bacteria had stopped after the ligation of the vein, it would seem that Dr. Danziger had been pretty nearly right in what he said. Dr. Heller could not be blamed for not acting upon these symptoms. It would seem probable that there was some deep-seated process in the bone. which had nothing at all to do with the vein.
DR. K:E;RRISON, speaking of the anatomic relations of the jugular bulb to the tympanic floor, said that one got a very clear idea of these relations if one would examine them in the skulls of infants of different ages. Perhaps some of the varying views expressed as to these relations may be explained by observations made at different ages. In an infant of one year or under, the floor of the tympanum occupies a very nearly vertical position. The plane of the annulus tympanicus, and therefore of the membrana tensa, is so nearly horizontal that these structures form really an inferior rather than an outer wall of the tympanum. The floor of the tympanum is very thin at this age, and the jugular bulb is practically always internal to it. . A question suggested by Dr. Heller's report is whether his case was really one of primary jugular thrombosis. One sees many cases presenting characteristic symptoms of sinus infection in which on opening the sinus no physical evidences of a clot or septic lesion are found, and in which free bleeding is obtained both from the torcular and jugular ends. Should a septic parietal clot in such a case be found to exist in the bulb, one cannot from this conclude that the lesion is primarily in the bulb. Dr. Kerrison said that he had operated on several such cases in the Willard Parker Hospital, but never upon one in which he was able to conclude that the infection originated in the bulb.
DR. HELLER said that there were many difficulties in getting the history of the case, as he could not speak Russian and the father could speak no English. The parents, moreover, were very much upset by the fact that the child ,was almost deaf on one side, and they were very anxious, and the history was very much confused. The point about the dizziness was not brought out until the child was almost healed, so that he did not feel that he should be blamed for not giving that part of the history due consideration.
As had been said, parietal thrombosis was one of the possibilities, but Dr. Danziger's criticisms in regard to the jugular thrombosis, on the ground that hemorrhage occurred after the jugular was tied, do not hold good. If we consider that the inferior petrosal sinus helps to form the bulb with the lateral sinus, and if we picture a clot just at or beyond that part, it is easy to see how a return flow could come after the jugular was ligated. That had been further impressed upon him by the fact that after the operation there was no bleeding from that end. At the beginning, he had been very much in doubt as tu the diagnosis, and finally concluded that there was a jugular condition; it seemed more reasonable to suppose that it came from the jugular bulb than from the long, tortuous course of the labyrinth, although they might have coexisted, of course.
The child had some hearing before the operation, for she had been attending school, although that might not mean much. The point that had impressed him most was that the jugular did not lie on the floor of the tympanum, as Dr. Kerrison had said. He had always believed that the floor of the tn1JpanUm was the roof of the jugular fossa. This specimen showed that the bulb was above the level of the floor of the tympanum. so it was easy to see that if there is an infection in the tympanum which extends in that direction-posteriorly rather than internally or downward-we ceuld get a jugular thrombosis, although in this case there was very little bone between the antrum and the lateral sinus. DR. BRYANT said that he felt he must take exception to Dr. Fridenberg's statement that every fiber of the cochlear nerve transmits but one tone. That view rests merely on dogma: there does not appear to be any other authority for it. He had brought a few notes on the subject of the paper, which with permission he would read.
Elie von Cyan began his work on this subject in 1872, and continued it to 1900, devoting mach time to working out a somewhat transcendental philosophy which has received less attention than it deserves. In 1908 von Cyon shows in a monograph why the senses of time, space and georHetry are located in the semicircular canals, and the mathematic sense in the cochlea.
Alexander (Vienna), 1909, discusses von Cyon's views amI discredits his premises and conclusions, and declares they are not proven.
Rathie in the same years says that von Cyon's experiments show that the semicircular canals and vestibular apparatus are not the only organs of equilibrium. Rathie agrees with him that the semicircular canals are the organs of direction.
In 1909, Stefanini agrees with von Cyon that the semicircular canals are the organs of geometric sense and also the organs of the sense of time, the organ of the sense of number and the arithmetic sense lies in the cochlea.
In 1911, Doniselli (C.) writes on the cochlea, the organ of the arithmetic sense.
Passow, speaking in 1911, says that the ear labyrinth has been described as the seat of two sense organs. a geometric organ by virtue of the three direction-sensations of the semicircular canal, and an arithmetic organ by virtue of the tonesensations, so that with the assistance of these two organs we are supposed to arrive at the conception of space in the t11ree directions and at the formation of the idea of time and num-"See page 386. bel', but these views can hardly be considered as anything beyond ingenious theories.
Dr. Bryant thinks that von Cyon's work is very important and deserving of very much more attention Ithan it has received, that all otologists know the fundamental importance of the auditory organ, but no one has given as clear a definition of this importance as von Cyan. He thinks that von Cyan does not sufficiently emphasize the important function of the vestibular sense orgcms, the macuhe, in sensing movements, especially those in straight lines. Dr. Bryant thinks the vestibule is the special sense organ for linear distance, and that this sense furnishes the theorem that a straight line is the shortest distance between two points.
DR. D.\:\ZlCER asked if he had had any experience in regard to the development of the arithmetic sense in congenitally dea f children.
DR. GLOC,\U said that he had had opportunity to examine a great many atypical children in Dr. Grossmann's school for atypical children at Plainfield, New Jersey. Dr. Grossmann is the man who first studied the atypical child; in his school there are backward and exceptionally bright children. By careful examination of their vestibular apparatus with cold and warm water and rotatory tests, and then by applying to their acoustic apparatus the tuning forks, he has found that the precocious children have an increased irritability of both the acoustic and vestibular apparatus. It is easilv understood that the socalled musical prodigy hears especi~lly well on account of its congenitally overacute audition, and has a musical sense developed in the early stages of its life. These children are mentally advanced.
The backward children, on the other hand, react very sluggishly to sound and to all tests for nystagmus. That the musical influence has much to do with the mental development of the child was found by one fact in this school. \N"hen a backward child came in and had to walk with the other children while the teacher was playing the piano, at first he would walk very slowly and tmrhythmically, but after having been for a year and a half in the school he would walk very much better, nearly as rhythmically as the other children. All these facts show that the semicircular canals and the acoustic apparatus have much to do with the ideas of time and space, and with the mental development of the children. \ Vhethcr congenital or acquired, any marked pathologic changes in the semicircular canals will bring the child physically and in consequence mentally nearer to those predecessors of men in the chain of animal development whose static apparatus was either defective or missing.
Dr. Glogau said that he had not referred especially to children in the public schools, but that there are atypical childrcn that are backward, and when they have been drilled under music their step is a little better. That only shows that the musical sense is under control of the semicircular canak Their musical understanding, however, has nothing to do with their mental development.
-.
DR. STROUSE spoke of the deafmutes who do not hear the music at all, but simply see the movements of the leader in front. When they first enter the school they are very sluggish, but after a time they march very accurately, showing that rhythm and time are not dependent upon the ear alone. DR. KERRIS0N said that Dr. Fridenberg's paper was exceedingly interesting to him. If, in accordance with von Cyan's theories, the cochlea is to be regarded as an organ having to do with ideas of tone and rhythm, and the semicircular canal system as having to do with ideas of geometric proportion, it would be interesting to note any average deficiencies in these faculties in congenital deafmutes, and pCThaps also in certain isolated cases in which the function of hath labyrinths was obliterated as a result of disease. It was a most fascinating subject and one which should provide a field for many very interesting observations and experiments.
DR. HAYS said that it would seem we have eliminated entirely the question of instinctive perceptions Since man was created we have had semicircular canals, and the child is born with an instinctive perception of time and space, which is developed in early infancy. There are certain persons in this world who not only think through a fOlP"th dimension. but throw themselves into it.
DR. ALFRI\D K,\ HN spoke of instinct in the development of the sense of time and space. ITe referrerj to vegetahle life. and said that certain plants will bloom and then droop anr1 fali after a measured timc. So there may be a sense. not in the brain. as to time and space. a pnre case of evolution. which become., instinctiYe in animals. He further said that in \ienna experiments had been made on pigeons. The labyrinths in these birds were variously destroyed on the right or left side, or on both sides. The birds would fly in various directions, or lose their power of equilibrium altogether, according to the labyrinth destroyed. Somewhat similar experiments have been made with monkeys, where various sections of the brain had been removed. The animals would take directions either to right or left, according to the section removed.
DR. DAXZIGER said that the result in certain cases where the labyrinth was removed would not give the correct idea, for the brain has gotten some impressions through the labyrinth. \Ve can only consider cases where there bas never been any function-that is, in congenitally deaf children. He would like to know if Dr. Fridenberg had had any experience with such cases.
DR. FRIDEXBERG, in closing, thanked the gentlemen for their interest in his remarks and for the interesting discussion of a rather abstract and transcendental subject. The section was to have had a paper on the "Physiology of the Labyrinth," from Dr. Shambaugh, which would undoubtedly have offered interesting results of original scientific work. Sudden illness had prevented Dr. Shambaugh from coming to New York, and it was with the more regret that the reader of the evening's paper took his place at short notice, in that he himself had to offer only a general talk in which there was much that was fanciful. little that was practically applicable. and nothing orig·inal. Dr. Eagleton had referred to his distaste for mathematics, an aversion shared and fully appreciated by the reader of the paper. Perhaps both he and Dr. Eagleton were of the type who think with visual concepts and not with ideas of form and number derived from aural impressions. 'l'here wa, further consolation in the well known fact that mathcmatic prodigie" lightning calculators, and others of (hat cia" were frequently lacking in intellect for all other processes, in fact, they were distinctly below par and of low mentality. The relation of musical to mathematic capacity and instinct was well indicated in thc precocious and unusual development of just these two faculties, especially in children, and by their being rlldimentar.\· in com111011, again, in back-ward children. As to the mathematic ideas of deafmutes, the reader had little personal knowledge, and called attention to the fact that we conclude much too much frolll generalization. We know very, very little about the detailed mental processes of normal children at different ages, especially as to the formation of ideas of number, form, time, space, and so on, The ideas of time and tone are certainly related. As to Dr. Bryant's objection to the Helmholtz piano string theory of individual representation of tones of different height by a single fiber, the reader was well aware that serious objections had been raised to the acceptance of this theory in its original form, but there was no other which explained the phenomena as well, and no doubt that the organ at Corti was much better fitted than the retina to gain sharply differentiated impressions from slightly varying vibrations. This with the field, unlimited in extent and direction, of audition, made the ear far superior to the eye, with a range of six or seven octaves as against less than one for the eye, as an organ for the originating of impressions of number and time. As to ideas of space, the reader thought it very inadvisable to attempt to explain all space concepts as due to labyrinthine impressions. There is no doubt that all sense organs participate in the development of our ideas of position, space, and balance, and possibly, also, of number and rhythm; thus touch, sight, sense of motion derived from joints, muscles and viscera, and cochlear and semicircular canal sensations, all are factors. It is very fortunate for the human organism that we have this multitude of functions: this forms a factor of safety for the human mechanism. It did seem probable that all our sense perceptions were referred to the standard of the labyrinth, so that impressions originally coming from touch or sight were adjusted, measured, and compared to scale of the three dimensions of the semicircular canals. This would explain why our space has three dimensions and why we cannot even conceive of a space of four or more dimensions, as suggested by the neogeometricians. It is certainly probable that our ideas of time, space, and number, as well as our finer coordination of muscle action depending on these functions, as in speech, are under control and regulation by the labyrinth, and our judgment is largely based on comparison of these data with aural concepts.
